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(54) mmo^m] ms^^m 

(57) [g^] ■ ■ 

C ^ 1 7.0 MPaJil±oSEW6Tti5V %T t . *« 

^7L^»t2 AiO^ffit, affl?L2 
$tlTV^|,i2?SS1t-^IS2t^iiV^-C. 3d#lS2B<0¥*^ 

m^Mff-rni^^^h^'Kus (*{a:%) , ds 
(*e : um) b trz$'iinm2A<D^i^^m: 
ii^i^im^-irti'^ixph (#©:%) , db (me: 

um) tLfctt. Ds. ds. Db. fcilXdbti, 

■eix-ffX, 40gDsg90, O.lgds^O.6. 1 

5^Db^60, axt/o.s^db^soimii^iizm 



2B1 




y2B 



>2A 




b (/zm) . ^i^mn^^^mm^D s <%) , ^mm 

O^fejTLS^dsfcUwfc^. Ds. Ds. Dbfciy^ 
dbAi<fct»: ( 1 ) ~ (4) a-|5|l^t^J£L-CV^|,Ct$: 

1 5^Dbg60 - ( 1 ) 

0.5Sdbg30 -(2) 

40^Dsg90 ■■■ (3) 

0. 1 s go. 6 •■■ (4 ) 
(iS^Ji2] Ds, ds, DbiJit/dbJi. ijs:^ 
(5) - (8) SrPIl^t>1ISLtV%4, fW^^ltiett 

20gDbg40 ••■ ( 5) 

lgdbS20 - (6) 

eO^DsSSO -(7) 

0.15gdsg0.4 "(S) 

[ il^Jl 6 ] If 5 tCf 5^^^^: V a 

(if*«7 ] 1 5-6 oxco^mzh 

ffll^T'^^-ri.. ?ag*^'2 0-3 5°CiOffiHrttCj>^W 
«S?"i«E^2:fflitffiS** 6 0 %iaT<^SffiflTt'M« L 

[000 1] 
[0002] 
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[ 0 0 0 3 ] t < tc, mm^Mt<^^izii. mm 
mum7i(.mM<^m:f}iz^& ixmmm^mm 

l)7^v:(tT-ct v^£^)T'ae«S(i:§^T•■$>•?. t Wo t ;!)^f> 
L-C31?SS^If:^}£*5;S<fi^ffl§ixJiti6-cv^.S, ?»?]< 

II 5 1 @ 5 WI - V Ifa 3 ffiffillT'$> I. a 6 T'^F Lit 

[0 0 04] <rc7)x^^yh{±, ^m\,zwk<nm.\ a 

^2, ^a*cfJ§W3, fcj;U^ffil&iS*crJ&fl4*-^.fig 
I). i^-C\ ±taUv:aJiv-h*fc!||j?:06i:07(ca 

[ 0 0 0 5 ] s-r, i£?s^2{±^fti: Lxwmz-*-^ 

S&*f 3 ifi'Sm^iVZ V ^ I. , C <0^j§7i<jrilfS^f 3 cofrffitc 
\t. m^Oi|ii:jf§$r*t. *^OjE?Sg)i2tO«i:tS 
a5 2 c li, gBP 2 d tC*»ffC®4 \^X\^hW^<rM 3 a 

*w§ixTv^i,, -eLT, m&mz^£'^x\^hmm 

M2<7)ran 2 d*<*7j<«<:omi a ^^^^^i. 5 JCL 
T ^im^Kt 1 (Ti^mWizWM.^ ixT ^ I. C t J: 0 , 
a!vS2M2c?)rtg|5. Lfv:*<oT^)a*Srj5*J3li«7K« 

[00 06] #i£iiS)S2«C{i. ii^i4a& 

X. zcommi^-h^i^iD^mi. me-c-^tTtiatc 
ja^tc^ssti. ±i^mmzmkmm.<7)m^5i:m 

[0007] dOXl^^ y h{±^{*:*'E:^]§^t7)4'tlCJ 
-f-co-S *-^>fl)fSiOE:^j-C«J^?»* 
6*^«t*&$ixS. «i|i&jS*'6{i:. msco^WTyr^LtzJ: 

oiz. m'fkm^m.^tiAt:iih'}XJ^Uy<yh<r)^i]' 
[0008] mmm2 im&trzmm.6 ajiSii* 

I?j§^^3c50?»3a2rji0, mi a$-a-:.TS7j<*tl t 

xU'^yh<7)TcSJSA'<i>K0tii$tLl.,— 
1:. 3t?IS)S22rSaSL^V^fit|tjfe7K{±. -etfOiiftjs^ 
»*ffm4^fEi5^TTM:SiEixTV^#. -e^S 

Tm^§Mm2v^m ■ m^^ixfzm.-ii-m'o'^x'S^ 




[ 0 0 0 9 ] 0^Ji «\ ^-y^-mmt^ 3 . 5 %<7)?l7j<*^f> 4 

[0 0 10] L<r>m.-^m2\i. m2Ab. ^■<7))!rmiz 
mmwzmm2 b t . ^nm2 B(7)nzwm$nfz 
^Mmm2Cbi-i,^h—mnm.mz^j:^x\^?>. -e 
tx , ±im^ 2 MmiitfcmM(.rM s m^zum 
^ti. ^mmm 2 c mikmym^^ Amizmm^n 
I. z<7m^m2izii\)x. miM^ziiLSfh'^^mm. 

mm^mmMzRitmth<7)x\ 7m&^%:m>^xm 
tx^^mamn-hi, 

loom zcrt^mmtm 2 c mziiLSti>^m. 
2B{i. aTm.mi^c-rf'iitiizwiif^iii. ^<n\ 

ofi. ±izm.t^'ri-mm^m2c\imwx'h'oi<rim 
wmiB.im\^(nx\ ©EaisBt^^giKE^jco^iii^^ 

mz^m \uXmm-h J: a '5r»JS3&«ei ^> ^ j:- 3 C= , 
mStW&tm2C^^LX^ii-^W^-fh:itX'h 

. ' 

coci 2] mcomu. ^mmm2c^:m^uzm 

ffi 2 B 1 *^ f> a« 2 AM tC:5J-?B-r S ^f!50jia?L 2 b A* 

m^^px^^h. Mffi2B,;?)-<i>a«2Aii 

^X^^<WSkX'mSl2 h\i'9t^l,X\^h<nimmX'ib 

[0013] i»]K2 BiOTt'ffiBL, *>o. 07 

L^i?! 3 a r ^ 3ii^*5i[2Sff 3 <7)± tcfiBt- 1. «W 

hfzMzmihtihi^<^X'h->X . 3a#M2BS:SSL 
[00 14] 

a tc, M;HfJg^)-tllK 3 . 5 %<r>m^t^t:,A 0 %«Ojt* 

^T'SJ&'KSr^i^ii-r-l.^-^tfi:, ffl^, 6.5MPaS 

mX'Ibh, fLT, -E-<^i:#tc, J: 0^<fiOSiii7K&f# 
!> tzity , «t^5^ll 2 BcOfll^j^ 

traUTJi. Mffl2 B,(7)Jg^)SrtliPtc^^^-r-Sa3i 
?L 2 b <niU^^imm:k^ <i-hZb^zii^. "^W^m. 
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[0015]-*, sig-TJi, 1 mx:-m.Lfzwm 

^^^zmim-9fm:t^ C t i O , ^(O^msyU- (^■W.t.z 

TTmL^6 0%«<7)^|7K (S^J-?gS5.8%) ^ 
9 . OMPa^StS T#Etr 2l5g<7)i£?fS^jWff:b 
tLTV^I,. ^(7);®^, 2SSgP^i-(^;^^tag^tf3 3 

8 % ) mm. i^^k 2WL^<mwmfW.z 

J: 0 . jS7i<*Ji^*i: LT 4 0 %A><i> 6 0 

[0016] L*>L^*«<i,, iiaUcidt. iS!?S^^5- 

mi,zm.LXmEmiiW^mthb. LXc^jItP^ 

muxii. mEMwrFi>zhimmw.-^mzit 

[00 17] ii) t-r, m^&iii)^m<^j:hb.mi 
X'^^itzm^m2izti\^x. mt2Ab^^m2Bu& 

EMmcr>b^X^i,&m^tih. b<^z, 5j^JS2BO 

a@^^^P^i.-:■T??^±LTV^|>^a?L2 ba^^ffLo^S 
^f|ii2Ci0^^^tg(iSt-5TV^&i:{±V^;t, ^K2 

m^'&mmf-thzb\,zt£h. 

[ 0 0 1 8 ] -eLT, mix.fzWif<^mzm^\^x'm. 

'&ixX\^fz'm.<n-^m(m^. Kffi2B,Jfi<^^iKF^ 
gi5c7)aji?L 2 b OfLS S-:^^ < fl. J: o IcIgffS tlT \ ^ 

?L2bJ±o^^-r.V^OTw^:oTV^S. ■e'^JJti^, E 

<. wmm.<r)mt^wm\zmi-fhi.W£h, 

Iiii:&-C'(i, 5^M2btCfc(t-?.S3&l<cOjg3iffitn:*i 

h. 

[00 19] (2) S^^vi, «W2AiO^(c{i, 2ISE 
:<3«««<^-Si:. S^M2B£7)J*^^|Sltj;oCEI&-fl: 
t§ ^ t i "9 -5-£^iaii*5(RT tT)a^{*:<?)^ttlg 

Uti. aiKE:>]*ift<^l.fc, 1g-^)S2«0i&**>117T' 
^^LyL>S3i*giSlffOS3atfD4'{ClHlStT^L, -e 
<?)t #«3 a(7)x>y j^m'M^#:*«?KaL-Cafli*<07k 
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[0020] ZcnXo'j:^m(^^imi't^fzMZ 
[0021] 

Bmmm-htzMzmmm:mhh'&nx\ ^-^m 
tmi.zmhs.m'c'^^M. 

[ 0 0 2 2 ] -e^-c, ^wnmtyii. -mmtmi(m 

[0023] *|g^£Oi£jtgm^im. 

coJUcWS LT Bit 0 , ^TLKSWO^i^SFt^ D b 
(%) . ^?L«»«iO¥m@2r d b (//m) , SJf^ 
iO^l^Slt^SrD s (%) . ^m)^mM.ids t 
Ifzt^, Ds. Ds. Dbi5j:tfdb*nj!:^ ( 1 ) - 
(4) : 

1 5gDbg60 ••• ( 1 ) 

0. Sgdb^SO - (2) 
40gDs^90 ••• (3) 

0. lSdsgO.6 - (4) 

immzm&Lx\yhztimwLtti. 

[0 0 24] »^t<(i, <5:5t (5) (8) : 
20gDbS40 ••• (5) 

lgdbS20 - (6) 

eOSDs^SO "(T) 
0.15gdsg0.4 -(8) 

[0025] 

2 B t . ^i-si^tgfl 2 c fc t^zcomffxmm-^ix- 



•rv^|,ji®fL2b£7)^mf52:ds (//m) tL. t 

fz. zco^nm2 BcoTizis.mtim2A(7)^imm 
miDh (%) , m2Amz^i.-thmmm<n^Mm 

(2Pt) <7)^%7Lg& db (xtm) tUci:^, Ds 
ti. 40-90%, »tL<{i60-80%, dsJi, 
0. 1-0. L<{iO. 1 5-0.4A<m. D 

b{i:15~6 0%, if i L<«i2 0-4 0%, -eLTd 
bj±0. 5-3 0xtm. ntb<ii.l . O7-2 0 um<7)m 

immizm^Lx^^h . ■ 

[ 0 0 2 6 ] ^fc, ^^mx'^^d'^^fmt^i^m^ 
ir<iK<7)X^i,zLxm^^iirzmcozti^^d. mix-^ 
Ltzm-^mi,zi3\,^x. mm^y-^-yhim^^xm 
2 At-h^mmzmifz^mm 2 b t . « ^ vzm 2 
Acr)^ixwznix . 7iim!±xmizi. of-^nm ( d 

[0027] *^EAffi-c{i, mi-^m2 Btmt2 

(t, E.^(nm'!^dpl,zMth'tJVfycr)7i<.m(7)im^itdi 
v^m^i-^ZbizJ:-iX. <!f^A-(=. mKii-^mi.F 

( r) S-Sa6S.' 

[0028] , 

[iifi ] 

F(r)=_PL-.lI ...(9) 
Z acosd a p 

{zzx\ r ami^m . a itT^mcomm^:^ ( 0 . 4 
80N/m) , dimm (140* ) sr^f ) w-m. 

@d{i, '(X^izX^xm). ^<^smmt:dsttzlid 

[0029] 
[f[2] 

2f"r • F (r) d r 
d=-J2 ..-(10) 

J^"f (r) dr 

[0030]-:^. '^ihimm'.t. 7m&xm'.zi 0 > 

6. 

Da= (mO-m 1 ) /p -(11) 
( C^T-, m Q\i^(r>m&-^>i't\^Z7mt:mfz Ltzbi 
iO*ISOa«, ml{Sim$:-b;H*ltAit, *M«:-tr;l' 

tihmb'ik<^)mm.y i *^^>, ks^i^d t sr<j:5^icj; 

Dt=W/ (W/Da-Vl ) -(12) 
d^T. Wti£(:m*ara-r ) ( 3 ) , ( 4 ) iCA^ 
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^±^2SPt*D ( D bfcJ;tA'D s ) ii 
Db= (Dt-Da) xlOO/Dt -(13) 

[003 1] m.Lfzn^^-^'i^'^'^'mrss^t^fi.h 

, d s mfi±% V 1' ajiil 2 b ^OjE^imtf*^' 
[0032] -If. ift^co d s (i*vh§ < t'a 

[00 33] tfz, ^mr^AsmmxM&X'hht 

[0 0 34]-:^, Dsffl*i;*C#<^l.i5i:'g5i7KlCji* 

•rl.S3iffi^5^^i/l^$ <t£->xmmmt'^iL'fh, l*^ 

\m<ts:h<r>X. 'm!S.-hif'-^<ti:htmm.-k^^\. 

^•ri.\ >lc7)J:3;5:ii;*^t5, D s ffico±PSe«i 9 0 % 
tC^S^ni.. SJ^M2b«0D sflfc d s ji£±iSLfc 

E:>]*^7.0MPai:V^-D7tS^Ea^eT^=^JV^•Ct,, E^-ft: 

[00 3 5] <Xt. »^2A{CiiV%T, Dbffl;&s|5| 
d b V ^ii^iii: SfS*« 2 Aco^JS{iffiT-1-|> 

«(i:3 0/imtc^S§fxS. 
[ 0 0.3 6 ] --n. a«c7)d bff A</h§ <^:l>(5fc'»|^ 

<<^l.. L*^L^A«^, dbfi*vjN§<^0-tr4 

•C';Sv^^ttll*^#^>ii=5r< irS . ceo J: 3 ^:<I A- 
««<7>db«IcOTRSiH±0.5/tmtcS^$it2,. 

t . d b mm ^MBxh 6tis.mL tzi%^i,z 



A-^. Dbffic7)TKfIi±l 5%{ca^$ft^. 
[0037] -S", D bfl*^;^^ < ^j:tllf^j:hlit'm 

mimrthcox'. ^mi^i tsmixmrn: 

afl2 ACOD bMt d bfflS:±ISt7ti5lltiS^-r - 

[0038] <x^z. ±w.Ltzmmmm^m<7)m&ijmiz 
ov^ra^^. t-f. ?m<o^. mmzmmitzm 

mmmmLx0.mmmmMm^x'misL. o 
v^t% z<7)mmmitbx^^mm^ti. mt 

COB/rJEMri^'^f-zL'^yUATS K (DMF) Izmm-^b 

i^xfji^^&co7tt^jxj\.7t^ymmmimmti> ov^ 
z(r)mf!mt:mi±m^<r)m?i-x'msLt:<^ib. 

as^a-^ii'ji, iim<7)DMFi}<^^izmm-htbi,^z. 
^ u :^j\^Tt-^ y(7)miti^Mmi,zmn l , d m f ct)^ irc 

^m^j^f}-i^&^m^\^*'d^mtzi5\,^xii. dmf<o 
^ 'J x;i.7}^ ycommitmmizit^xmmzimt 

[ 0 0 3 9 ] , iisicfcv^rji. ^^^nmt lx 
T)V, lit^jy ^-uyx/1'7 ^ ]<x/vt^y, li^uyx.— 

[ 0 0 4 0 ] s 7t . ^m-h^m<nw^t^ i ~ i o o 
um<r)^n\z^j:hXo^z, ±ie<osi!i?S[^^-rs<r 

•r;HKi.Sr^-5 7t. 0~2 0 0//mi?)ffiHl*3tC 
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i>, mm(^mim'm^m^j:i:ims.miKth;ii:izx 
<o. mn<7)^mm$.m^¥^^m^izpmLxm 

C004 n $-c, ±mmm-mkmz-ii^^x . 
(7)^i^^mm'^'fi-^^m^^i^mmnhfzMz. 

*»\ :^mzii\<^Xii. m^^tLXTif^J xj\^t^yim^^ 
2 0--3 5'C<omP^iZhmt^t:mKtl 

mmi^Tt^izmffL^^^^ b ibi^z-mmhthtz^. ± 

lS.tl 3iJi?LO?L@*vj^§ < ;3r 15 \ tti. 3 5'C 

mi h t , m'!^mmfftx'^iit^j:mmm^:k 

i^mm'^w-i^ummmz < < ^ § . 

[004 21 ttz. ffl|g^gStOV^T<±, |5lt:<^'JX 

1 2'-2 0M%<7)IOTi*it=J>2. 

Tt,, n'&<^^^mm^^mm:''^^z<<.fj:h. § 

cO*8MMS*^ 6 0 %JaT«0#fflSlT-C'M^e$-tT a fc J: 
1004 3] ±ie<^J:otcLT, ^Wik'^m^fCLhh 

\i. ^(ni:},z->jiw^m^mmh. ciftJi, eajxtf. 

X'Wi-f4:)iiZi. '9^S:^5$•Jttf)■cm-rl.^«$rfflV^ 

[0044] Zcoji-^WKOlfMi. »V\{5i:'Sjfi7j< 
Wmtmcom^t^ 0 . 1 - 1 mcoSEHrtt^ S J; 0 1 



Mmzm.mzmifzmmm't=j^-j\^t-t?>^tii 

[0045] m2i,Zii\^X. XU-^yh3 m.,fti#?g 

SEKff 3 2 b . m^^'^m 3 b . ^mmm 4 

i: ^-i-tfMi--y hi}<mm3 5cr,mmizm\si^tl, ffi 

gi5^cy7^>i^-;^3 6ri^t;^c^«3t^^^->Tv^^, ±- 
jsiig-&Kfios^^*$:^i^?gjjrj&^j3 2 tmTmm^ 

3 4b t:^mU^^mX\ m7k'S3 5c7)^ffl(CX^N°'f y 

jumzm. ^Wt:P]n^^-:^izimuzi:,<r>xh 
&. ■^Lx. msmkw<^mit^nixfk7mcmii 
3 5a b'AM-ti X b ^c^g*$^^■cv^r . tt*&?g{iHiffe 
m.wmm^mfi. ^cr)-mmiim^Lx^<?ynmi<z 

[0046] JifeMa.::!-/ h IZH^^X , ^^^mW.mb 

Lxms^i uzmiiiii:m\^^b. wM mt^rn ^os 

S OT\ ^jS*<50p°pK S-Sa^l) .1 b ifiX't h (nximx- 

hi. ttz. m^immbLxii. B^hzxh^*^' 
'yt£<. A-o, m\m'^^^^m-)^ifz^uz<\^{,<ri 
i)<x<. mm. m§Aimj^rzh'Mi^thrtivs.y.- 

•Tl]^m>hV^ yhi:M^^^Zbi}^xpi, ^hiz. S 

h 'ja y h(r)m^^tim<^±izyr-mm^j:b'cDm^m 

^th'>-hmiXi>X\>\ 
[0 04 7] it:. ±feL7^cxb^yhji, m4i,z^t 
J:ot. Si^3 7Sr:n-LTtmcK«g^$ix, 
fli)^yy^ yi/-)\^3 6tcTEB$ilooKE^3 8 
(*ltiRS^§/T.TJl*Vi-;P5 0 1 LTfl!fig1-|.Ci:*« 

r4 2-C$t±§^i.TV>2., HE^Sff3 Sco-SSWc^tt 
^>ixfcttJ&?'Sn3 9*^<o^A$fli.ttS^?g{±, xu^y 

h 3 1 ^m.mm3 2 , it?iSfs-&^3" 
3. mmM.m3A<r)mzm^Lfz<r)io. m*i=3 5 

mm^i^3 3im^Ltj:t)-^-fzwm^t. iitcTSsii 
m^z^m^fi. ft$*6<jtc#pain4 i*^f>m$ns, 

[0048] 

J; 3 tcit7K2:ff 3 ^mz^mth^ b tK't h . 
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[0049] iiecoM^ yA-;l.^fflV%7tffi^^il^St 
1 SaiSScOSa t -t S ^ t ^> L , -/l- 

i fdi^- vhi2 mzmm l , (.n^tihmm 
^m^mm^'^&b. j^^^ji'^ffimmmixm. 

10050] 

mm] mmmi-i. immi^5 

1 . m^m<7im. 

mm ( D b ) ( d b ) .i:^t^mimM 

Lt:. 

[005 1 ]-:^, (r-f^yrnt 
(ft)iJUdel P-3 5 00 ) <7)i^'yf-/l/*/l/i.r 

mXh-ytz. 

C00 52]oi,^T\ ^ti^tic^^^mi . ?(^yjL- 



byi/T5 >o. 8 6 4aft%, h'JT^y<y-ifyi. 

i3 6mM.%it^t^ymmz2^riimMUz. or 

'J^i^ye^o^'f KO.O 5M4%i:x^7^';Ht:7 
h'O . 0 7 5aft%2:7l^tfdta$:, K^ffi*^' 

<i>«SJ¥;^*^'l^)0. 1 5;umi0t}i-^«g«a:?efi!tL;t. 

L:t<^^., ( D s ) ( d s ) 

[0053] 2. S-^McOtttg 
Ctl^.<?Dlt-^JS2rfflV%T02TS^L7txyNM 7;l'SjE?i 

SMxV^yhSrffl^il-rj^Co ^fc, -e^O^f^. 2i!i7j< 
cfiKWtLTJi, Mffit3?i (1!I0. Imm. j?i!$0.0 8ni ' 
m) *^®^SfL-Ct^|.J¥^0 . 2 5niniC0;K'Jx;?.x^l/^^ 

it. m^O.lm. fflah'-/f-4»im. SSIIgTO'' CO 

[ 0 0 5 4 ] *xu^ y h t;ig*if|g 5 . 8%fi0^* 
(aS2 5-C) S:«)^L, 9.0MPa(^aiEE:']T-2 4l^ 

•fz. ^coi^mt:miiz^Lfz. 
[0055] 
(«1] 









mm 








DbiS 




mm 






D sM 


d sM 








(%) 


iiim) 






(%) 


(%) 


(um) 


m 


(mVa) 




18.1 


2. 7 


15.8 


2 5 


5 2 


7 0.2 


0.2 7 


9 9.83 


18.0 


IIJSM2 


2 5.1 


5.8 


16.0 


2 5 


5 0 


7 2.2 


0.2 6 


9 9,83 


18.1 




3 9. 1 


2 8.3 


17,0 


2 0 


5 0 


43. 1 


0. 1 5 


9 9. 8 1 


16.5 




3 9.1 


2 8.3 


15.0 


2 5 


5 5 


64.5 


0.2 2 


9 9.82 


17.4 


mmms 


3 9.1 


2 8.3 


1 4. 2 


3 0 
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